Thermal and conformational stability of seed coat soybean peroxidase.
Soybean peroxidase (SBP) obtained from the soybean seed coats belongs to class III of the plant peroxidase superfamily. Detailed circular dichroism and steady state fluorescence studies have been carried out to monitor thermal as well as denaturant-induced unfolding of SBP and apo-SBP. Melting of secondary and tertiary structures of SBP occurs with characteristic transition midpoints, T(m), of 86 and 83.5 degrees C, respectively, at neutral pH. Removal of heme resulted in greatly decreased thermal stability of the protein (T(m) = 38 degrees C). The deltaG degrees (H2O) determined from guanidine hydrochloride-induced denaturation at 25 degrees C and at neutral pH is 43.3 kJ mol(-1) for SBP and 9.0 kJ mol(-1) for apo-SBP. Comparison with the reported unfolding data of the homologous enzyme, horseradish peroxidase (HRP-C), showed that SBP exhibits significantly high thermal and conformational stability. We show that this enhanced structural stability of SBP relative to HRP-C arises due to the unique nature of their heme binding. A stronger heme-apoprotein affinity probably due to the interaction between Met37 and the C8 heme vinyl substituent contributes to the unusually high structural stability of SBP.